Role of activated oxygen species in benzo[a]pyrene:DNA adduct formation in vitro.
The role of several activated oxygen species in the oxidation and binding of B[a]P to calf thymus DNA in vitro was investigated. B[a]P was reacted with calf thymus DNA in the presence and absence of scavengers of active oxygen species. Reactions were performed in the dark at 37 degrees C for 30 min in a buffered aqueous solution with 250 micrograms of calf thymus DNA. The levels of B[a]P:DNA adducts formed were determined using the 32P-postlabeling assay. B[a]P:DNA adduct levels ranged from 1.5-2.6 and 0.25 pmol adducts/mg DNA in reactions with 120 or 12 nmol of B[a]P, respectively. The addition of scavengers of reactive oxygen species to reaction mixtures resulted in a considerable decrease in the levels of DNA adducts formed in comparison to control reactions. Reactions performed with 500 units catalase or 100 units superoxide dismutase significantly inhibited DNA adduct formation. In these reactions adduct levels were 32 and 48% of control levels, respectively. The addition of both catalase and superoxide dismutase to reactions inhibited adduct formation by 95% relative to control reactions. A decrease in adduct levels was also observed when reactions were performed with citrate-Fe3+ chelate, a scavenger of superoxide. In reactions with 50 mM mannitol and 50 mM sodium benzoate, both of which are hydroxyl radical scavengers, adduct formation was significantly inhibited with adduct levels being 30 and 51% of control values, respectively. Adduct levels were decreased to 26% of control values in reactions with 10 mM 2,5-dimethylfuran, a scavenger of singlet oxygen.(ABSTRACT TRUNCATED AT 250 WORDS)